Objective: To compare familial inflammatory inclusion body myositis (IBM) with hereditary inclusion body myopathies and sporadic IBM. Patients and methods: Clinical, biological, MRI, and histological data were analysed in two siblings with inflammatory IBM and compared with those of patients with sporadic and hereditary IBM. Results: Both patients had a clinical phenotype of sporadic IBM, which differs from hereditary myopathies because of late age of onset-respectively 65 and 66 years, and different pattern of muscular involvement-asymmetric, mainly distal but also involving quadriceps. MRI showed selective fatty infiltration and oedema in the extensor compartment of thigh muscles. The diagnosis of IBM was confirmed by muscle biopsy, showing muscle fibres containing numerous rimmed vacuoles, a characteristic shared by all types of IBM. In contrast with hereditary IBM, histological analysis also showed inflammatory mononuclear infiltrate invading non-necrotic fibres, ragged red and oxidase c negative fibres, and positive Congo red staining. Moreover, HLA class II typing disclosed DRb1 0301 haplotype, which is significantly related to sporadic but not to hereditary IBM. With steroid treatment and monthly intravenous immunoglobulins, the disease was stabilised in both patients at protracted follow up. Conclusion: Sporadic and familial inflammatory IBM share the same clinical, biological, MRI, and histological features.
Objective: To compare familial inflammatory inclusion body myositis (IBM) with hereditary inclusion body myopathies and sporadic IBM. Patients and methods: Clinical, biological, MRI, and histological data were analysed in two siblings with inflammatory IBM and compared with those of patients with sporadic and hereditary IBM. Results: Both patients had a clinical phenotype of sporadic IBM, which differs from hereditary myopathies because of late age of onset-respectively 65 and 66 years, and different pattern of muscular involvement-asymmetric, mainly distal but also involving quadriceps. MRI showed selective fatty infiltration and oedema in the extensor compartment of thigh muscles. The diagnosis of IBM was confirmed by muscle biopsy, showing muscle fibres containing numerous rimmed vacuoles, a characteristic shared by all types of IBM. In contrast with hereditary IBM, histological analysis also showed inflammatory mononuclear infiltrate invading non-necrotic fibres, ragged red and oxidase c negative fibres, and positive Congo red staining. Moreover, HLA class II typing disclosed DRb1 0301 haplotype, which is significantly related to sporadic but not to hereditary IBM. With steroid treatment and monthly intravenous immunoglobulins, the disease was stabilised in both patients at protracted follow up. Conclusion: Sporadic and familial inflammatory IBM share the same clinical, biological, MRI, and histological features. S poradic inclusion body myositis (IBM) is the most common muscle disease in the elderly. It is characterised by a distal and proximal myopathy, progressively leading to severe disability. Muscle biopsy shows abnormal muscle fibres containing vacuoles and typical filamentous inclusions, with lymphocytic inflammation. In 1993, the term hereditary IBM was introduced to designate hereditary muscle diseases with histology resembling sporadic IBM, but without inflammation. That term encompasses several syndromes with an early age of onset and various clinical presentations. Unlike hereditary IBM, inflammatory IBM typically occurs sporadically. We report here two cases of familial inflammatory IBM.
CASE REPORTS
Case 1 A white woman aged 67, native of Guadeloupe, French Antillas, was referred to our department in January 1998. She was born in a non-consanguineous family of seven siblings (fig 1) . Her history included a breast carcinoma in 1995, which required mastectomy and chemotherapy.
Eight months after surgery, a weakness in the lower limbs occurred: she could hardly rise from chairs, climb stairs, and walk for more than 10 minutes. Electrophysiological studies showed a myopathic pattern. The symptoms improved within a few months without specific treatment.
In September 1997 the weakness worsened, leading to frequent falls, and extended to the upper extremities. Physical examination showed a major atrophy of quadriceps, calves, and forearms. The following muscle grades were noted: neck flexors 4, neck extensors 8, quadriceps 4 on the left and 5 on the right, hip flexors 8, hip abductors 8, hip extensors 8, ankle dorsiflexors 3 on the left and 6 on the right, ankle plantar flexors 5 on the left and 4 on the right, shoulder abductors 10, elbow flexors 9, elbow extensors 6 on the left and 8 on the right, wrist flexors 5, wrist extensors 6 on the left and 8 on the right, grip 4 on the left and 8 on the right. To sum up, motor impairment was bilateral but asymmetric, mainly distal, with a striking waste of quadriceps. There were neither dysphagia nor respiratory symptoms. Sensation and tendon reflexes were normal.
Blood creatine kinase level was 820 IU/l (normal ,210). Viral serologies, including HIV and HTLV1, and serum autoantibodies were negative. HLA class II typing was DRb1 0301, DRb1 01. Magnetic resonance imaging (MRI) showed a marked muscle wasting and a fatty infiltration. The quadricipital group of thighs was predominantly affected as compared with the flexor compartment ( fig 2) . Electromyography confirmed a pure myopathic pattern. Muscle biopsy showed red-rimmed vacuoles in some atrophic fibres and inflammatory mononuclear infiltrate in or around muscle fibres, with few intracellular deposits on Congo red staining, therefore highly suggestive of sporadic IBM. Widespread expression of HLA class I was seen on muscle fibres.
Steroid treatment was started: muscle weakness remained but creatine kinase normalised in January 2000. In November 2000, high dose intravenous immunoglobulin (IVIg) treatment was added because some episodes of choking had occurred. Thirty nine months later, muscle strength remains unchanged.
Case 2
In April 2000, one of the brothers of patient 1, aged 66, a farmer in Guadeloupe, was referred to our centre because lower limb weakness had insidiously developed, leading to difficulty in climbing steps, and falls.
Physical examination showed atrophy of quadriceps and forearms. Bilateral motor impairment affected both proximal and distal muscles in the lower limbs, but only wrist flexors in the upper extremities. Muscle grades were as follow: neck flexors 8, neck extensors 10, quadriceps 8 on the left and 6 on the right, hip flexors 7, hip abductors 10, hip extensors 10, ankle dorsiflexors 8 on both sides, ankle plantar flexors 6 on the left and 8 on the right, shoulder abductors 10, elbow flexors 6 on the left and 8 on the right, elbow extensors 10, wrist flexors 8 on the left and on the right, wrist extensors 10 on the left and 8 on the right, grip 6 on the left and 7 on the Abbreviations: IBM, inclusion body myositis; IVIg, intravenous immunoglobulin; MRI, magnetic resonance imaging right. Sensation and tendon reflexes were normal. There were no respiratory symptoms, but some swallowing difficulties had occurred.
The blood creatine kinase level was normal, viral serologies and serum autoantibodies were negative. HLA class II typing was DRb1 0301, DRb1 01 and DQb1 0201, DQb1 05011. Electromyography showed a pure myopathic pattern in the distal and proximal muscles of the lower limbs and in distal muscles of the upper limbs.
Muscle biopsy disclosed many necrotic or non-necrotic fibres surrounded and/or invaded by numerous lymphocytes and monocytes-macrophages, without any red-ragged fibres (fig 3) . Numerous rimmed vacuoles were visible in patches of atrophic fibres. Congo red staining was positive in a few fibres. HLA class I molecules were overexpressed on muscle fibres. High dose IVIg infusions and steroid treatment were started in May 2000. The patient felt a clear subjective improvement from the third infusion, but muscle testing has remained unchanged after 45 infusions.
DISCUSSION
Sporadic IBM is a chronic, acquired inflammatory myopathy, which clearly differs from dermatomyositis and polymyositis. It usually develops after the age of 50 years, more commonly affecting men, and is characterised by progressive asymmetric, proximal and distal weakness that early on involves the quadriceps and volar forearm muscles (wrist and finger flexors). Dysphagia occurs in two thirds of the cases. Spontaneous evolution of muscle weakness is slow but patients become severely disabled, usually confined to a wheelchair within 10 years. 1 2 Death may occur, mainly from choking. Electromyography generally shows myopathic motor unit potentials and may also reveal a mixed myopathic-neuropathic pattern. Serum creatine kinase level is normal or mildly increased. Muscle MRI typically shows atrophy and fatty degeneration in T 1 weighted scans and increased signal intensity in T 2 weighted scans. Muscle biopsy shows scattered muscle fibres containing red-rimmed vacuoles (basophilic granular inclusions distributed around the edge of slit-like vacuole) within cytoplasm and nuclei, and eosinophilic cytoplasmic inclusions. Inflammation is associated with partial invasion of non-necrotic fibres by activated CD8 T lymphocytes and macrophages. Additionally, muscle fibres are pathologically expressing HLA class I molecules. Ragged red fibres and cytochrome c oxidase negative fibres are often seen. Small intracellular amyloid deposits are present on Congo red stain in 80% of cases. Amyloid deposits are composed of the same proteins seen in Alzheimer brain deposits. Electron microscopy shows the accumulation of 15-21 nm tubulofilaments in cytoplasm or myonuclei. 1 In contrast, hereditary IBM is a heterogeneous group of non-inflammatory, red-rimmed vacuolar myopathies, composed of different families with various clinical phenotypes. The onset occurs earlier in life (20-30 years), and the pattern of weakness is quite different from sporadic IBM. 3 Two modes of inheritance are observed. Autosomal recessive hereditary IBM usually results in distal weakness of the lower limbs, sparing the quadriceps even when proximal muscles are affected, and progresses very slowly. Recently, the disease was related to several mutations in the GNE gene on chromosome 9. 4 Autosomal dominant hereditary IBM is characterised by a limb-girdle distribution of muscle weakness with a quicker deterioration, but probably reflects heterogeneous genetic defects. 5 Compared with sporadic IBM, muscle histology also shows red-rimmed vacuoles and accumulation of amyloid proteins, but with much lower Congo red staining. Additionally, there are neither ragged red fibres nor cytochrome c oxidase negative fibres. The principal distinctive feature is the absence of significant inflammatory infiltrate in the endomysium, around non-necrotic muscle fibres. Our patients had a clearcut phenotype of sporadic IBM because of (a) the late age of onset; (b) the selective pattern of clinical involvement, affecting the quadriceps and the long finger flexor muscles; and (c) typical histological features. Because the prevalence of sporadic IBM is about 1/100 000, the probability of observing two cases in the same family is extremely low. Still, five families with at least two affected siblings have been reported in English publications so far. [6] [7] [8] [9] Table 1 reports the clinical, biological, histological, and MRI characteristics of these patients; they do not differ from the usual characteristics of sporadic IBM. The only exception is the family reported by Naumann, where onset was earlier, with moderate atrophy of the quadriceps and volar forearms, and prominent weakness in finger and arm extensors. 8 No significant relation with HLA phenotype has been found in patients with hereditary IBM. On the contrary, Garlepp et al found DR52 and DR3 genotype in respectively 100% and 92% of patients with sporadic IBM. 10 Another study found 77% of DRb1 0301, DRb3 0101, or DRb3 0202 alleles (DR3 haplotype) and 70% of DQb1 0201 in sporadic IBM, which confirms the association with HLA class II. 11 In familial inflammatory IBM, the DRb1 0301 allele was found in our two patients and in every affected member of the families described by Sivakumar.
7 Patient 2 was also DQb1 0201 (DQ typing is not available for the other patient). HLA phenotype was not specified in the other reports of familial inflammatory IBM. These HLA class II alleles, which are present in only 15-20% of a white control population, are also highly prevalent in polymyositis, dermatomyositis, and other inflammatory diseases.
Despite recent progress in understanding the pathogenesis of sporadic IBM, the early mechanisms remain unclear. Several studies provide evidence for an overexpression of bamyloid protein precursor, as well as other proteins seen in the b-amyloid of Alzheimer's disease (chymotrypsin, apoE, phosphorylated t…), possibly leading to oxidative stress. 1 The other striking feature is the presence of activated cytotoxic T cells surrounding healthy, but HLA-I class expressing, muscle fibres. Interestingly, their T cell receptor repertoire seems to be oligoclonal, which suggests a clonal expansion of the CD8+ cells by a still unknown superantigen. 12 In contrast with dermatopolymyositis or polymyositis, no treatment seems to be effective in sporadic IBM. Steroids do not provide measurable benefit. IVIg showed non-significant improvement in global muscle strength in four controlled clinical trials, [13] [14] [15] except for swallowing muscles in one series.
14 This treatment might therefore be considered when oesophageal impairment occurs. In familial inflammatory IBM, reported data about treatment are not available, except for one atypical patient who responded to glucocorticoids. 8 At protracted follow up, muscle disease stabilised in both our patients with prolonged low dose steroids and IVIg treatment.
In conclusion, sporadic and familial inflammatory IBM share the same clinical, biological (including HLA class II genotype), MRI, and histological features. Get published within days of acceptance with
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